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PURPOSE This study investigated the differences in physical fitness parameters and
stone delivery performance according to competitive level in wheelchair curling
athletes. METHODS Sixteen male Korean wheelchair curling athletes were grouped
into national (NT, n=8) and nonnational (NNT, n=8) team groups. Physical fitness
parameters included grip strength, modified pull-ups, forward reach distance, and
performance on the 14-m wheelchair shuttle test. Stone delivery performance was
assessed using draw and take-out shots under standardized conditions. Statistical
significance was set at p<.05. RESULTS The NT group achieved significantly
higher values than the NNT group in right grip strength (p=0.045), modified pull-
up repetitions (p=0.017), right forward reach distance (p=0.024), and the 14-m
wheelchair shuttle ride test (p=.001). For stone delivery performance, the NT group
demonstrated significantly higher scores in the in-turn come-around (p=0.022) and
in-turn freeze (p=0.046), among draw shots. No significant between-group differences
were observed in any take-out shot variables or in-turn conditions (p>0.05). However,
although not significant, the NT group showed a relatively better performance and
a moderate effect size in the in-turn hit-and-roll (p=.072, r=.45). CONCLUSIONS
Differences in competitive level among wheelchair curling athletes were primarily
linked to specific physical fitness variables and the precision of draw shot In-turn
performance. Therefore, performance evaluations and training programs should
prioritize upper-body strength and endurance, trunk control, repeated wheelchair
mobility, and the stability required for executing high-precision in-turn draw shots
including come-arounds and freezes.
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i 4o
o

posture)ollA] 2E(stone)}S Al E(sheet) Y& EF5}L, o]F 511 (release) Aol BAH 27] 5370 Ak AZHshot outcome)l|
ZRl(hog line) Y™ 3h--2(house) W E-3 X0 LstA vix]st 232 o & ¥ty = chWorld Curling Federation, 2024).
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o] et 24 F3) SAeE V&2 RuEglon, Aot A
219 7154 AAs A9 £9Yo] a7 WA 2A0R A=

(Laschowski et al., 2017; Wang et al., 2022).

ot EACE Qs FAo] A A7 dd AF aQvte
2 AgE7]ols AV ot B D E HoiAE ARG
3 B4 58 g 24 5ol BastH, o2 ZAoA19] A7F HY
SHtrunk stabilization)?} 7164 &F 242 Fast deujg] 4
ol 7127} € 4 UrHZacharias et al., 2024). T3 ¥HE2-21Q] 7
7] oM 2T A4 o2 Aol 3 dId /A4
o P v 4= ok et FAo] A 3 B A &
7]%5-(upper-limb muscle function), &2 AFA1Q] AFAIZ A (sitting
postural control), T2 APE E3sh= thH 2 A 349 &
HojlA 82 €7} YtHBernardi et al., 2012; Laschowski et
al., 2017).

Aol 2% B AYdTE F2 IYUE AL A4 L AF &
8 AASHAL olF At AF Ex 7|E £ Blashs W42

2 ZAX=o] Yt} Bernardi et al.(2012) EAo] ¥ AFE =2
A 2 FASTE Ao 71z AE f AR 54 vusty
o1, Gao et al.(2024)2 F= BA°] 29 AE te= AT,
9738, Ade, o, iA=L, 5-km BA 0] FA] 7|5 59
A AP E Ao} dut A4 ZF Zfo 1 Hysko d24 ol

A
T= T2 48 AY 549 #9g0 23S Flon, F7] 43
= A F5h= A4 71E90 A8 ¥ £ (stone delivery
performance)S JZFsFolal A|g Q903 5202 s 4sk= bo]
= THATE Aot FEolle HEA 5ol wEt EAlo] AF Ao A
= 2oy YT A4 G4 o] Afolg HY 4 Qlgol KB
IEQloH, ol A7 £F Aol F71E01H £3 EATRE A
Ad 5 A2 AL et al., 20206).

Aol A9 AE s 3L s & 7[&E B35t
g 2 gt =29 Ad ’\?(draw—type shots)2 A7 L GA] %]
289 Hdidol #HAilQl ‘ﬂ'tﬂ, o]Zol2 AF Aktake-out-type
shots)& AE HE o]% E(chsplacement)# o2 Q2] ¥4
(post-impact p051t10n1r1g)77]'1] Jsjjof st g e 3] 2d
3 A Aof(line contro)?] £4d0] & 4= 3ith. © Uoprt FYgt
AF I A (shot task)@} sleet e 1€ (in-turn)¥} oF-H(out-turn)
2 A= YP(release pattern), A A& (line setting), 3| =4
ZHol|A A2 T2 5 EALS B 71540] 9thWang et al.,
2022). wehA] BAlo] AY A9 £ B4t ATES Ho,
AF HF(shot category)?} & WaH(turn direction)S 783 F7&
o]&] 37Hsport-specific assessment)Z FLE =37} .
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n20dS AAStAY, e 529 A E44E 40t
= H 23 Fol o, A ¥y FEE50]3 3 Alell
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A8 FEse ZHME sdo] 7S TAolth wehd &
A7) BAHE A7 70| th BAlo] 4 A%, = AR 4
o} Ul E AYY A4S GOE A EHT AE Deue

303 9] xJo] = H|W-E A} ¢ 9t

£ A+e 4719 0] vE Aol ZY A9 AlY BT AE
deHe] SRS vlwsty] 993t FA v A cross-sectional
comparative study)® AAISFATE At A tigl= EAof
A7 IR A5 16 o7 3

A719 200 w2t gAAE =71 #7-(National Team Group,
NT; n=8)% v]=7I EF(Non-national Team Group, NNT;
n=8)°2. 2 FEsIUT}. A7l RS S A A 7R A
o 2 159 oW tighel= GAo] A =7FHE A F o] =
AZ] 27PN E A4 Zgeto] ottt H=7 -2 =7t
7 AL Aol gle AdY A% ASE Aokt ARy
2I7|EL 1) tePgeilAd @ 3ol 554 G EAlo] A8 A
A AxzGH0] WC-Eo| sigsh= A4, 2) EAo] ™ A
Eﬂo] 53 o]Akel /ﬂ 3) H 01-?-01]/\1 *1/\] StRE Z]]Eil =2
geHg 3 BrPt 7hse AR sl AlY Ve &
o 4 &4 Ex AAH 754 ARte g 7o ofze A
Aokeleh. A gAY 442 (Table 1)3 2t}
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1. 29

282 A (TKK5401, Takei, Japan)E o]-&3lo] o £4<
B0l B7lokolth. g2 A L8 vhgohs iy A RE 85
H(Goosey-Tolfrey et al., 2017; Roberts et al., 2011), & 0]
Al Aol et AelollA &9 oS 247 Z7F5SlT). TR

Table 1. Characteristics of the athletes

Variables NT(n=8) NNT(n=8)
Age (years) 51.00£9.10 51.13+4.76
Weight (kg) 71.54 +8.02 68.26 + 8.74

Career (years) 14.63 +£3.50 14.50 £2.51

Values are presented as mean + standard deviation. NT, national
team group; NNT, Non-national team group
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= Ap4le] BAolo] Wst

erAI7E gAofoll A & A HzAo] 2|Alef| whet 32

7H A 32 AR, 24 A BRAs At Y S u
3 & QES ot &gtol AL 2AsRen, tARe] a%o]

e B9 ol AR F 24 ANT. 23S H-9 247 2
8] AAIBte] 0.1 kg HIAZ 7IFIAAT, 2 ZHZ F AAGS A8
Bet.

2. 2ATE

A AL B (Hammer Strength Smith Machine, Life
Fitness, USA)Z ©]-&3%t modified pull-up 715+9] 1& M2 HAL
£ g7kl Modified pull-up A 2458 B7F= g @
FAAR AA = 0] YrhPate et al., 2012). & AFoA = DA
B A5 EAZ 1Este] sid AARE 7g5te] Aot diAd
Az BRAQ}F Edlo]y 2919] B X ofeff H-g shdkoll 1At upALA|
Athol] PO R+ AefollA] 7hE ofgiRto] F-gi} A 4o &
L5 QA AAstalon, g offn| ot ot §A QH 1Y
(over-grip)2.& d5-& FEF sttt o]¢ ¢ FHEAE 2ot 5
A& AT AHolA, 7H5o] HEol BES TS w3t} ¢44s]
o= 542 18 &<t YHESIEE otk A& ApA|of A 710l A
Bl 2ok WE 1312 715stelon, 5127t EsHA FolAY 9
Fol7t Aol WolA Whe-Z& AMEoh= AF, T o Al EEA

HAs5] HA A2 A= BF SR AR At 5 A

187E 5948 3t W 5(reps) S AHS 3T

3. A7 24 59

A 2E 582 BA ol 2 AAA AR =ZA | (forward
reach distance)& 53 BrIsl3on, AEgAD = Apial 9
GAo] AFgAPolA] gk A FF T AZE 2E 58 HhYok= A
¥ 2 85 o] gthArsh et al., 2021; Gagnon et al., 2016).

A 24 592 5HE P 3 71(TKK5407a Balance-3,
Takei, Japan)g AH&5to] B715titt. th A AH41S] BA|of o 2}
A5 Ao A 1% B2 Hyfo g Wy HitE AR E EAolE X
A|5HA] 92 Aol A A Zeiet A& o]5otlrh. S8
AlZE 2RI Ao AR olF AR 7HY] A7 Aol(em)E 7155
-9 247} 23] Fst o, Zh Wakol A 7HE & a2 2 B4
AESHTt F78%ko] 255 Ao 24 AN MY At 24 5
Gt A £ 5Yo] 43 20 & 451}l

o M

4. AHA T
AH AL 14-m wheelchair shuttle testE ©]-&3t0] 75t
At & HAM= Chung and Choi(2020)7F 40} 51445
o8 NEd 3 2TE B85t HIALHFHTF

Ao A HitH JA7HA] JFH 02 o538t -5 1 shuttleZ 7|&
stom, At T Q A5 Sl EAj] TR RabAL
A0 g S FE HAE SRS ¥ HAee SRS S
shuttle=E AH8-5HATH
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AE Du 598

AE deHE] 992 49 37)9] A&y B0 gt =R
I} glo]Aok Ak0 & JHEste] Brlelith ERY A2 ARS
H fIA o WA sEAL 7]E AF SR T AAE FEst= A
2 95t 9™, Guard, Come-around, Freeze, Tap-back AF
FFolATt. o] F Tap-backs F& 845 EFolL}, 2 Ao
I AEY AA AA R G2 FAEY AujAE FEH 5
EX 07 Hol B9 Ak ¥ro] I3ttt Hlo|AoRR AR A
2EAA = AlA T 78T 94 FEE 5O E ol 90
2 95t 2™, Hit-and-stay, Run-back Hit-and-roll, Double
take-out AF& E&5}FT}

71& B7he AEE A Ao AAstelon, WA e
FE FHAasel] Yol BE Brhe 5UT A710NA 5k
1 Le= B 4.0 + 0.5 C2 |A319Y, =9 219
2 A% 715t 5t A oA SAISHAT

RE ARS In-turn¥ Out-turn XA0Z FLESF0] AA|5F 0o H,
7 AR 3314 otttk AE P 382 Curl Coach
9] shot scoring 71&& &arste] FL3}otqitt. AP ALolA] shot
score= Y Y FFooty A4 H © A71Y, A7 A= 4
Hol= A ER 25 o] YrH(Masui et al., 2016).

& AAE 7 Az A& D] A3 Curl Coach® A
7} 710l SAsE] ARdo] AR 041 A2 Aot o, 2
T 4= 33 A& B o & AFESHolth. 87k =7 E A
A d Az zatst Aat 5Qlo] HYAH o7 a¥stglon, 7 Ao
et Bt AeE ATt F BoiE 240 E&5k3ith

o Ho
da o

'

o
o
=2

I rir t

2 o x

ol oY of

o’

2% AF $£%8L2 Guard, Come-around, Freeze, Tap-back
< &l 7Rtttk B2 A A4 Ad 9 o] whet 0~4
Ho = Fojsigitt

Guards Z3 AES 9HA3] 712l A9 44, Aul o]} 71a AL
34, BRA0=Y 7 49 14, Sl WA FeL she
YEZ 2Jst 49 0d2o=2 76ttt Come-aroundE 31 9
Aol Fets] kgt 49 47, HE Qo YX7t A 34, sk
o ulA § e SIRlo] BRI F9 24, e TFgEel ST

EigeRs

AL 14, 5ke-A0] AYskA] Bt A9 0do2 B7letArt. Freeze
£ B3 AR 23] DAY FE Fole oA 9IRS /A%
B 44, LR 3 A 22 93] AE B A 33, S
o] 1Al FAFE 9 27, ohL o 9] Ao FAT S
14, she2o AYGstA] ZRAY B3k AE0] 592 Hoz dajd
A9 01407 WUt Tap-backS B AES Yo] Elgkel &
& 3 Ao AR AL 47, B2l FE] FAAZ BE- 2
A, BE A8 WA Y FE F 5L HIoR oJE T FF-
0¥o2 grpsloich =29 A A (Fig. DI Zth

2. Ho]Fok% Ak =38

Hlo]Z o} AF =322 Hit-and-stay, Run-back, Hit-and-
roll, Double take-out AF& E3j B7}5}9th o] ok AkQ] A4
ESHAPE 58 Aol mha} 047 02 Fofstitt. Hit-and-stay=
EI AE A AL Al AL AEo] oA o] fAH ¢
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Guard Come-around Freeze Tap-back

Fig. 1. Draw shot techniques in wheelchair curling

Double takeout Run back

Hit and stay Hit and roll

Fig. 2. Takeout shot techniques in wheelchair curling

43, AA= A3staou /A7 tha Hlold B9 53t A, AA
A B2 9% st A A] 0o 2 HrFskct Run-backS A
W AES O Y B AE AAC Aot Q=S AaE T
St AS 47, AAE FEHCE Fgotgon At AghEl A
9 271 AL AA A A 04 2o& Hrlsketh Hit-and-rollS =
H AE AA T FAY AE0] AFHE g FA R ol5F B4
A, AAE AFct o ols 99 FE/do] "ol A S+ A
=, AA Al E= A 2 A A] 022 Bkt Double
take-outZ HIE AE 27 o] S JTHOE AAT B 47, dF
A AN 4E Be S A5, AA At B¢ 0722 Brtst
it o] =0k Ak WHAl2 (Fig. 2)9F Zth.

o oX o

A A
E Aol =31 A 912 Hotd EEHAHmean + standard
deviation)Z AAHRt. A ¥ A51/3L Shapiro-Wilk &

(o

& B9l IRlstlon, B4 7HIE whEohs A9 NTZ NNT
o 7k AolE A Ao ZSHURE t-testE AAISIAIT AF ¥
Qlo tfafjAl= Cohen’s d& AF&sto] A3 7]E A|ASHITE &
E 2oHE 382 HEeA go] Adsitial wdsto] ok

7t vl Mann-Whitney U A78& 2-8519tt. A& v 4=
FHol oA SIaT AR H A median IQR)IE A AA|
st o, avta7(effect size):= Mann-Whitney U #39] 7%t
< 7|5t0 2 A3t gt o & A|AISFITE BE A4S IBM SPSS
Statistics for Windows, Version 26.0 (IBM Corp., Armonk,
NY, USAYE AH&ste] =3stglon, A4 foaa2 052 4%

A7l $2 2 =2 94F In-turn £ HS ¥ wst 2=
(Table 2)&} Zt} NT#2 NNTZEL Come-around In-turndt
Freeze In-turnollAl f-9J5HA &2 H45 EATHZZ U=53.00,
p=.022, r=.57; U=51.00, p=.046, r=.50). ¥4, Guard In-turn¥}
Tap-back In-turn°lA& & Aot 7+ F-9Jgt zjo|7h YrehtA] sk
tHZZy U=29.50, p=.824, r=.06; U=45.50, p=.131, r=.38).

ER otxd

3718 &0 g EE4 Out-turn P& Blus A
(Table 3)¥} Zt}. Guard Out-turn, Come-around Out-turn,
Freeze Out-turn ¥ Tap-back Out-turn ZFoA & H 7+
Y%t 2ol 7t YAl dtH(Z2 U=31.00, p=.956, r=.01;
U=38.00, p=.545, r=.15; U=45.50, p=.151, r=.36; U=45.00,
p=.151, r=.306).

fr

gloloks: 5 I8l

3718 o W2 gHolZokAE In-turn £ S H g A3
= (Table 4>9} Zt}. Hit-and-stay In-turn, Run-back In-turn,
Hit-and-roll In-turn ¥ Double take-out In-turn 54 &
et 7§98t Zol7h UehA] (hotti(zbzr U=47.50, p=.097,
r=.42; U=29.00, p=.770, r=.07; U=49.00, p=.072, r=.45;
U=34.50, p=.824, r=.06). t}9t Hit-and-roll In-turnolAlE 54|
Ao g [ootA|= oot NT#o] Ados 2 3 S&1
Ft 2 aRtA71E BATHU=49.00, p=.072, r=.45).

Table 2. Comparison of in—turn draw shot performance between the NT and NNT groups

Variables

Guard In-turn (score) 3.00 (0.75-3.00)

Come-around In-turn (score) 2.50 (2.00-3.00)
3.00 (2.50-3.25)

1.50 (0.00-4.00)

Freeze In-turn (score)

Tap-back In-turn (score)

NT (n=8), median (IQR) NNT (n=8), median (IQR) U P r
3.00 (0.75-3.25) 29.50 824 .06
1.00 (1.00-1.25) 53.00 022% 57
1.50 (0.00-2.00) 51.00 046% 50
0.00 (0.00-0.50) 45.50 131 38

Values are presented as median (interquartile range). Group comparisons were conducted using the Mann—Whitney U test because the
stone delivery scores are ordinal. Effect size (r) is reported for group comparisons. *p<.05. NT, national team group; NNT, non-national

team group.
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Table 3. Comparison of out—turn draw shot performance between the NT and NNT groups

Variables NT (n=8), median (IQR) NNT (n=8), median (IQR) U P r

Guard Out-turn (score) 1.00 (0.75-1.50) 2.00 (0.00-3.00) 31.00 956 .01
Come-around Out-turn (score) 2.50 (1.00-3.00) 2.00 (1.50-2.25) 38.00 .545 15
Freeze Out-turn (score) 3.00 (1.75-3.00) 1.50 (0.00-3.00) 45.50 151 .36
Tap-back Out-turn (score) 4.00 (0.75-4.00) 0.00 (0.00-2.50) 45.00 151 36

Values are presented as median (interquartile range). Group comparisons were conducted using the Mann—Whitney U test because the
stone delivery scores are ordinal. Effect size () is reported for group comparisons. *p<.05. NT, national team group; NNT, non-national
team group.

Table 4. Comparison of in—turn take—out shot performance between the NT and NNT groups

Variables NT (n=8), median (IQR) NNT (n=8), median (IQR) U p r
Hit-and-stay In-turn (score) 3.00 (2.00-4.00) 2.00 (1.00-2.00) 47.50 .097 42
Run-back In-turn (score) 2.00 (2.00-2.00) 2.00 (1.75-4.00) 29.00 7170 .07
Hit-and-roll In-turn (score) 3.00 (2.00-3.25) 1.50 (1.00-3.00) 49.00 .072 45
Double take-out In-turn (score) 2.00 (1.00-2.00) 1.50 (1.00-2.50) 34.50 .824 .06

Values are presented as median (interquartile range). Group comparisons were conducted using the Mann—Whitney U test because the
stone delivery scores are ordinal. Effect size (r) is reported for group comparisons. *p<.05. NT, national team group; NNT, non-national
team group.

Table 5. Comparison of out-turn take—out shot performance between the NT and NNT groups

Variables NT (n=8), median (IQR) NNT (n=8), median (IQR) U P r
Hit-and-stay Out-turn (score) 2.00 (1.75-2.50) 1.50 (1.00-4.00) 35.00 781 .07
Run-back Out-turn (score) 2.00 (2.00-3.00) 2.00 (2.00-4.00) 29.00 .760 .08
Hit-and-roll Out-turn (score) 2.00 (1.00-2.25) 1.00 (0.00-3.00) 40.00 414 .20
Double take-out Out-turn (score) 2.00 (2.00-2.00) 2.00 (1.00-2.50) 35.50 725 .09

Values are presented as median (interquartile range). Group comparisons were conducted using the Mann—Whitney U test because the
stone delivery scores are ordinal. Effect size () is reported for group comparisons. *p<.05. NT, national team group; NNT, non-national
team group.

Table 6. Comparison of physical fitness parameters between the NT and NNT groups

Variables NT (n=8) NNT (n=8) t P Cohen’s d
Left grip strength (kg) 47.49+£7.76 41.15+5.96 1.83 .088 0.92
Right grip strength (kg) 49.16 £4.70 42.16 +7.64 2.21 .045% 1.10
Modified pull-up (reps) 72.12 £4.05 63.88 +7.62 2.70 .017* 1.35
Forward reach distance (left arm, cm) 4788+ 11.15 37.00 +£13.42 1.76 .100 0.88
Forward reach distance (right arm, cm) 52.75+£10.31 39.25+11.03 2.53 .024%* 1.26
14-m wheelchair shuttle ride (shuttle) 47.12+11.89 25.75+9.36 4.00 .001* 2.00

Values are presented as mean + standard deviation. Group comparisons were conducted using independent #-tests. Cohen’s d is reported
as the effect size. *p<.05. NT, national team group; NNT, non-national team group.

g|o]F o} Ak o2 turn, Hit-and-roll Out-turn ¥ Double take-out Out-turn &2

FolA F He 2F {3t o) 7F YAl AATHZHZE U=35.00,
4718 o] 42 Ho|ZoRAF Out-turn FHEE H|w 3t 23t p=.781, r=.07; U=29.00, p=.760, r=.08; U=40.00, p=.414,
= (Table 5)¢} &t} Hit-and-stay Out-turn, Run-back Out- r=.20; U=35.50, p=.725, r=.09).
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27198 Eol W2 7| AF WS Blwet A3k= (Table 6)3F 2
ok NTZ2 NNT#ET 95 o2, 194 €40, & Al
A2, 14-m wheelchair shuttle ride°lA] §-2J5}A =4 YErtTth
(Z¥2F 1=2.21, p=.045, d=1.10; t=2.70, p=.017, d=1.35; t=2.53,
p=.024, d=1.26; t=4.00, p=.001, d=2.00). ¥td, == o}gfx} =}
& AgzEAgAEe T AT 2t f9gt Zfo]7t YR gkglt
(p).05).
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AE dee] g0 A8 20 o2t sk /3 A
ol Al Ag Al Zpol7t et A EEAk A= In-turn
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FES HPO0H(p=.022, p=.046), Out-turn ZAAE BE ¥l
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02 AE dejH ] 38 Ajo]7f ER-QAF Aol A Ju=Al et

= Zlo] ofde}, £ 31 W g Ao 2704 deyor
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Come-around®} Freezex= 5] AES 1A Y2 XA
= 0] ol 7IE § 52 BXE AE Y Ao 222 HY
SHA A Sjof sk Akolghs oA =2 29 E= Aloje} A
g 28 58 g%t AAR Ao Y9 LBAE FHFH
O & BEAM3 AFolA= Agto] gt el 52 AlojE gt
HHA 71N AlFot, e 3 oA PIAIEE A7t F
Q3ltky RSP t(Wang et al., 2022). ESF 2017 AAEA o2
BAFAEANS] F7RHNAE ERZL0} Ho|F AF BFoA Y
AEEC] =A Uehdthal B, & A4 In-turn 204
Tk Zpol7t et Aits BRA o2 A A gH(Lee et al., 2017). o
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YL B9 AL s D= Alojet AE 5ol vrydd A
2 AT 5 ek
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H 59 dgS Hof Jot 21 Zo|7t EBUA] gt 73S AlAL
ghth. Wang et al.(2022)2 H2E Ao A7 A9 dejHg] &
& A% B0, ¥E A4S A-Add - ad-a0d
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T A9 EEAlolE ot} ofo]A ®HO| HE AFEje} npE
d 5 B4 2749 FTFE A 7] g&Eol(Penner, 2001), 53
AoAls At 7 27t AHE 78S viAE 5= o
glo]Fokx skollAs BE BRIA Jet 7+ ]38t Aoz}t Lt
WA] oftt, ot In-turn 249 Hit-and-roll& SAA 02 /9
SFA] = QYo NT7F NNTEU Atfd oz w2 43 Ak 5
7 & oY afarE EATHU=49.00, p=.072, r=.45). °|¥
3t A= go]F ok AkollA 7Y SEo] e Alol7t ERS- AF
v oAl A o2 ousith. A9 V& ERolA &
2= 9A FEE, Ho|Fokx2 AAE 1A} B OR ol= 402
T-EEH, Ho]HokZ A2 AE 7t I35 7kt ofo|A HEH AJEjo
w2t A1 WEAjo] 24 yeRd 4 tk(Penner, 2001; Shegelski
& Lozowski, 2018). mhebA] & Ao A] o] F o} Ako] T ¥
QIO A gt Aol 7k YepA] 22 RS = 7|6 A9 ¥isA
I A E E40] 3 BtEE A 7s4do] et vt Hit-and-
rollZ T AAE dol AA £ 913 A7t 8+45= A= A
oA, g% o & 2ES o= 7 HSSE 2Tt Ao 6t
9, & Ao AE deHE] 38 e A7|E 2 AoVt RE
Abo|l A DA Uehbr| By, Egh 94 Aot 8t EE EES-
AE In-turn 2794 HHHH 02 F3I6HA YehdZ AAFRIT

A WHRloA= NT7F NNTEH -3 o8, F9A g4o], &
AREGAY, 14-m AEFHOIEA 2 £ 522 HIH
045, p=.017, p=.024, p=.001). A& Helo| A NT7} NNTHT}
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9 58S o 2N HS 7= AAREEL EAo] 49
= ofA] &4 glo] Ae A7hE FHOE +P=BER, of

O P
o

Mot 8 do o S e
=
fz

A 2ATFAL AR G2 A 3 DG UL S LAl
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et al., 2018).
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